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ABSTRACT : PURPOSE: To enhance the heat conduction efficiency and to reduce the wind pressure 

loss by providing a fin base plate parallel to the airflow direction between neighboring 
inclined members so that an inclined member and a fin base plate are alternatingly 
arranged relative to the airflow direction. 

CONSTITUTION: A fin base plate 10 has multiple heat conductive pipe insertion holes 
10a. An inclined member 1 1 located between heat conductive pipe insertion holes 10a in 
the fin base plate 10 is formed in such a manner that a number of incisions are made in 
the direction of the length of the fin base plate 10 and such are raised up and down 
relative to the fin base plate 10 so that its cross section may take a form of a louver having 
an angle relative to the air flow into the heat exchanger. When stacked under such a 
condition that a planar strip-like fin base plate 12 is disposed parallel to the air flow 
between neighboring inclined members 1 1 , the inclined member 1 1 forms a waved flow 
passage in cooperation with an inclined member 1 1 of the other stacked fin base plate 10. 
As the air flow passing such a flow passage changes the direction, the overall boundary 
layer becomes thin due to the effect of repeated approach sections, and as a result the 
heat conduction efficiency is enhanced. 



COPYRIGHT: (C)1984,JPO&Japio 



BNSDOC1D: <JP 3591B5992A_AJ_> 




THIS PAGE BLANK (uspto) 



©int. ci: 3 

F 28 F 1/32 



B 7820 — 3 L 



<3> ¥f 9f ffl A £r 



BS59— 185992 

@^§3 0g*n59^C 1984 ) 10 £ 22 B 

1 



BS58— 60175 
Bg58(1983) 4 6 B 



rfT;*:|a - T S 14#40^-: 



flf'MHT B 18# l 
X^ffii^BaiZAtort 2 t e 2 

#3^ 

3 A #31dr AgitM ^2£ 



w is m 

1. % w <o & m 

2. • 4$ ft © $g a 

& K & ^ X * fib & 7- \s — h 7>f y <Dm&-£ frft 

fcm&tt£.r*K*>n&7'(}'&iBL&(fc* mm. 05.75 

■ 



3: ?T £ & <j> <D T £ £ Q 

tt 2 & tf£ f* ( 7 -f ^ « ) Olftf 



-465— 



BNSDOCID: <JP 



.359185992A I > 



* 



-1 



- h 7 4 ^B5±oJiil^^w:S3LtS*oil*3> 5 

* £ n X ^ h o 

$ e fiPH©->& « / h 7 4 >> ffi % & & 

i? > m © f& m * m it -r * * *a ^> * *> © -r 



© x 9 k r v> - v 7 4 y a* # $ v ffiffi-vmm 
* tt * *i<o & m l ft s <D&ffiKfa^>-cmm-f2>fc 

-C L "1 5 ft %> * *tilSi^*4«Offl 
F. K _hi£ L /t M IS * Cfe A * * *> > ^ ^ ^ 

r & £ 0 fig 

Kl. i?J L >t 7 % 7 4 >'&%L6({CZiL.xmffi'£-tt* 



?*B3B3 59-185992 (2) 

h y y 7- > 3 £ E£ fiK L * 7 -f x£*£2©S1/§b#K 

myjm l ft 3 © # ^ *s * ^ vc & n sa u % * -t $ 

YCm®,l*fti><DXi>2> 0 

« © «) L 3 ^XO-C^^-S^7t^^^©^# 

fx. 2>ftK>. ^ <D * is - Y 7 4 >- K K&l&ft* 
tfs £> ^ ft. o 

jg 2 © ft: ?fe t its 3 ia & e>' » 
£ L-r-t©^a«t^i»]^-t^^^ c> ^^ L '^ 55: 

«flH«-fr-CBfcllltL3t'fc©-C«»-6o t © « tt ^ - 
h 7 'f ^ i 4jt©*©^»-a-«:3|rAAtf^ra£L. 7t^l 



9t$*S©55«:£6i¥C'fife©'W£&L>T' 7 * * E » * 

-t*fcftai©ft-tS:it* * 5 l* L^4©t*4*i. 

c©!8tfcXttS^^©^ifc:£ftrc^^*^^# I * 
^n-r^^^7t^^w?ffe<K^^*?#4©tte@jeT 

^7)^ig^-Ctt> S St Sfc ( ^ftXTX-f ) K ^ ?T 

-t©Ss$affi£2rJe}#:tt-c* < aaisis®^^* 1 ^ 

L-Ci^SKKK-Snx^^^^* W *± 85 2 © 
ft 3fc 0!! © HI 4 BT^t I $Ki^L^«^Lfr 5 

^^^ied^ll^^-rsm^©^^^ 2 ^^^^^" 5 

t& X ffi.'tt -2>©TW:«:<» tk& L ft V) & L ft 7 
ffi1ftMC^ix©*i^^^D-5»c C©*J^©fS^ 

sisn, «^L^7ja©5a^©^^^ J ^i>^i" 0 ^ 

^> © <b ^ U ^ 3t i6 . -t © "C © » ft * ** # * 

t^jot^i. d©j:?rcjfti£©^ at © St ^ 
trt:^^^rt:5l^©*iJfe-c*»^^> £»«*©* 



-466- 



BNSDOCID: <JP 359185992A_L> 



m * <o -v & ^ 0 
±&&&we>teKttWA_tin&m s 6 -144988 

£ L t li ^ ffi Bfi 5 5 - 105194 f^J 5 7—131995 

K £1 tfl «h ^ f x ft * * £ ^^il-thlllB^^^^ 

© £ ^. 4 u 15 . -£ /t Jt£ 7 >f x k 7 4 ^ 2: # 

i UtOT^i i^^^o ft 8 7 4 ^ & x 
K L t JitiKJOftJfe LK" 9 a K X ^> T ft2 m ?L 



i: 5 ^ ft : ^ h »; ^ 7* # © 7 >r v&^fflji 2 2)i se ?o 

£ <£> £ 5 <t , fcC #f # 1 1 t 7-1 yjfini 2 t 

mm x 1 1 t x z M$t-r z> 0 tos^^ 

tei #4 1 1 M#c 74 ^ CKA a 2 ^ # £ l t w * 
ft m & k 1 1 k ic-ti^^fSj^^isj^ ^.7 

-irti^tKDmmfti 1 © fjfiSI 7)i« < 4 £ , -t: © gfi 
K 1 l©m@i^^:Wt-f-^^^^^iiig^ejg^^ 



*Ai6pC3i$fi^:t©-r> *s S£ * 1® ift # raj ft s ^ 





< 7^ O a EE 








0 






T 2fc§6 93 O 9? 






as 1 


0 0 k: i-^T 


1 


0 tt 7 4 x & # ( - ^ 7 




) T » c © y 




^ 2S fli" 1 0 Ktta&Ofi^f 


ft A 


fL 1. 0 a £z © 




b^it^i, "4 7t 1 lf±74 




^ 1 0 O^h. 




ftOfe^f ^A?L 1 0 a 




% n /t « m& 




5>^, 0 t ©tt'jpffit 1 1 tt. 




< y & « 1 0 


© 




** » 


X t *l % 7 




>-g£-«il 0<D^&C£1#rtSL, 


« 1 


1 1a k -r x 


9 




K 2* 







ffl 4 t' i *5 T S & o t LtS 1 1 m ih h m h * 

m m fa t^fjK* & t 5 m m s *t ft m 

7>r^S®Sil 2 a^ic?-r^i5£^iX7t%^^tt» 
fftj^^J/aJdJlL/t^^f/tl 3 aKXOT^^je©^ 

^«i^^itttt4(, t 1 3 

mi 3s«^jfiegg2o^R§ mn. *■ -6 <s #f >i- o 



-467- 



BNSDOCID: <JP 359 1 B5992A_I_> 



m & -? & & ft & * -f & o 

> & m ft I 2 Z <P >Gm k L-CS4t.lt 4 
& i 5i£y!lt^S401l«|«li^to t <D n K t 

ft i 2K«otftf*4fi8ti^t»n4t t 

<0 mfft ft l 4 ©J: ^^^©Jaffig&ftlS^^ 

1 1 f 1 3 , 1 4&[>*7-f ^^«asi 2 <Dm&®> 
ki VS. *i> 15 fa K *i LTt^t^?i|K6dS-5^tU>^o 
-tOS^ttfeflEWOtt^ttl 1 . 1 3 , 1 4 2i O' 7 

A >- * *t ft i ati-fois^rsgJt^^^j^ijsj — ^Fie 
& m ft x \* z> x> * & wm> <z> & ft m & t$ t A* £ 



L -c 3£ 31 #c ffi i£ £ it * -t 5 K 18 m. L 7t © X » i&ft 
tfi -f- # K 1& gfc L > L^^g^0lttfOini5jB 

h tl Z> to Hfk 3>* i> z> a 

4. mm & m & * urn 

-h7-f^ft^L» ^l@&{/S2ittlBl<D«£ 

^^go^ffiE/^^fl-fl^rr®®, m 3 &a jb. *>* & 
4 m^±m 2 ^cr> & *£m<o¥i%m$Lvw - iv m m m 
m * ft s la , ^6ia&[Kg7(g(w:^3(D^^i?io 
¥ 05 gg , vi-Vf«(«rTaiigi3tDcs5i^©«i^:®» ft 
8 ® & a* ft 9 ^id^ 4 <d fe^mo spmm jtku k-k 

Aft »r ffi '13 . ft l 0 13 ~ ft l 4liafct*%!£*t.t*8ft 
Jf^SsO^^-h^^^ft^L, as" 1 0 lig 2fc ft 

i i ia ti ft i (Dmmn^^mmsLU yi - mmm 
ja . .ft i 2@ttm2o^jfe^^x-5>^^ - h 7^ 



1^8359-185992 (4) 

<d <&t ^ m. BE.m^^ * & & & x £> z WL*i <& mm +■ 

ft 1 5l3«:Slifif?!li^3Ri«tOitJK«> — «U 
-C. ftl©**«)©ffc3Eifc»£Jfc««l£ L "C ft 2 
©t£5fc#J<t©t£#g*fc®!L7t<fe©-T:£&o 3£ #6 

7<>-&;£0fcg&;g. 2 2«*. 7^>-g£*£#(/S***:f- 
1.6m. m& ft 4.5 m , 74 yS«il.5nt« 

(H) — ^j- i£ X 2> £ . S(Ci?i^T:ft«|!A«:^JS^!J. Effi 

K ^^^So&^ai^^ 2 5 # Ji< Ji* £ < . 

Jft E 3£ ^ fi 3 0*jeffi/J>-£^(S&ifi»>£l m /s 
i£ ) 4 © T £ £ > lUSWI^^ffi-btifJXXV^iC. 

fel ± €) I 5 K * % B^tt . m-&&2*<D7'1^&& 

mm&&J&&e>t*&K*:&&&v* tern *> m#\ ft 



h 7 y Kff®0. ft l 4@ti:^4 ©USSfiJK 
yv-y^sizsWimm. ft l 5|2Mifl£6#l<ftl 

© & n n ) k ( m 2 <d ft&m ) k © # t£ ia 

- - « 5fe ^ » A A « 1 1 - 1 3 , 1 4 - « m * . 
1 2 • 7 >f v^^Sio 

ft a a * ^ * 



-468- 



BNSDOCID: <JP 359185992A_I_> 



'1 



?$HHg59-185992(5) 



% 3 m 




L_ 



b 



3 

U 

I 



IV 

t 





tv 

J 



m 2 



UJ.L. J L'J'J^ ITJJH 



^ 4 E 



5o ^5 4 





5b 



m 5 



VI 

I 



o 



JK 6 



■ - 1 w ■ ■ . ,a rTTT^ 



^ 7 S 




f£ 8 



IK 



o 



8 

IX 
_J 



IT 9 0 



9o ^96 



-469- 



BNSDOCID: <JP 359185992A_L> 



% 10 El 



!IB3H3 59-185392 (6) 



(0a 




& 1 1 m 




j 12 



I2a 



£ 12 




IK 13 El 



12 14 



) 

12 




I J 



% 15 



S I4H 




2.5 



cr 2.0 

E 
E 



4K 



1.5 



til 

Ed 10 



0.5 

E 



o 



70 



60 



5- 

jrf 50 



IB 

4* 40 





LO 2.0 



-470- 



BNSDOCID: <JP 359185992A__I_> 




?*$Q359-185992(7) 

f « II iE ff (SS6) * 
1 . # f* © £ ^ ftmB 5 8 -6 0 1 7 5^ (l) ^*8«©4$§*ff8*©SEg^#J|g<D&£gTiE 



2 . efl co £ ft; 



3. ffiiEfc-f-** 



* o 

?. & & m <d & & 



£ I* (601) = 

iij c a Br> 



4. ft II A 

z (7375) #a± * # m (§8$b 



GEttfc 03(2l3)3<21fttf£|y \fjp? 



13'* (D 




2. ^ 


m * 


© 


S5 a 


















IS 




ft- 






h 7 4 h » 






W — |- !7 


>- 






U 


t 




■$ T ^ 4 




<g t 




ix 


» 








P3 * 




etJ 




v — Y y 




DO 






-r 




51 1 * a*x ft 


■r 








T 






y 


— 


^ y v © ES| 










flfl 






z> 


7 -f 








2j fa k: 5ti 




© 


®r Ho 




*> 


& ^ 


&©ftg* 4 


T 




fir t§ 


U 


C 




s 




SSL ~J5 


IrJ K M PS * d> 




t ^ 


ax&tt -a 




K 




el 






# r«8 K s 51 fl£ 










m 








& £ 


4*7* iX t> & 






7 a ~s m 




t 












K 


Eg 


^ n z> x 














i & J» 5f ^ 


& 




(21 «« 














^ T -Z> T ® ^ 


CD 





BNSDOCID: <JP 359185992A L> 




THIS PAGE BLANK (uspto) 



